Binding modes of inhibitors to ribonuclease T1 as studied by nuclear magnetic resonance.
The binding modes of inhibitors to ribonuclease T1 (RNase T1) were studied by the analyses of 270-MHz proton NMR spectra. The chemical shift changes upon binding of phosphate, guanosine, 2'-GMP, 3'-GMP, 5'-GMP, and guanosine 3',5'-bis(phosphate) were observed as high field shifted methyl proton resonances of RNase T1. One methyl resonance was shifted upon binding of phosphate and guanosine nucleotides but not upon binding of guanosine. Four other methyl resonances were shifted upon binding of guanosine and guanosine nucleotides but not upon binding of phosphate. From the analyses of nuclear Overhauser effects for the pair of H8 and H1' protons, together with the vicinal coupling constants for the pair of H1' and H2' protons, the conformation of the guanosine moiety as bound to RNase T1 is found to be C3'-endo-syn for 2'-GMP and 3'-GMP and C3'-endo-anti for 5'-GMP and guanosine 3',5'-bis(phosphate). These observations suggest that RNase T1 probably has specific binding sites for the guanine base and 3'-phosphate group (P1 site) but not for the 5'-phosphate group (PO site) or the ribose ring. The weak binding of guanosine 3',5'-bis(phosphate) and 5'-GMP to RNase T1 is achieved by taking the anti form about the glycosyl bond. The productive binding to RNase T1 probably requires the syn form of the guanosine moiety of RNA substrates.